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Honors	Chemistry	Final	Exam	Study	Guide	
	
Unit	 Subtopics	
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• Atoms	vs.	elements	vs.	compounds	
• Mixtures	vs.	pure	substances	
• Heterogeneous	and	homogenous	mixtures	
• Chemical	and	physical	properties	
• Chemical	and	physical	changes	
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• Basic	contributions	of	Democritus,	Dalton,	Thomson,	Rutherford,	and	Bohr	
• Difference	between	atoms,	elements,	and	compounds	
• Location	of	protons,	neutrons,	and	electrons	
• Calculate	protons,	neutrons,	electrons	in	neutral	atoms	and	ions	
• Cations	vs.	anions	
• Isotopes	
• Average	atomic	mass	
• Electron	configuration	and	orbital	diagrams	(including	Hund’s/Pauli	exclusion/Aufbau)	
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• Groups	vs.	periods	
• Properties	of	metals	and	nonmetals	
• Properties	of	alkali	metals,	alkaline	earth	metals,	transition	metals,	halogens,	and	noble	gases	
• Charges	of	elements	on	the	periodic	table	
• Valence	electrons	of	elements	on	the	periodic	table	
• Periodic	trends	(atomic	radius,	electronegativity,	ionization	energy)	
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• Properties	of	ionic	and	covalent	compounds	
• Naming	covalent,	ionic,	polyatomic,	and	transition	metal	compounds	
• Lewis	dot	diagrams	for	compounds	containing	single,	double,	or	triple	bonds	(including	polyatomic	ions)	
• VSEPR	theory	
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	 • Law	of	Conservation	of	Matter	

• Balancing	equations	
• Identifying	types	of	chemical	reactions	
• Predicting	the	products	of	synthesis,	decomposition,	single	replacement,	and	double	replacement	

reactions	
• Precipitation	reactions	(solubility	rules)	and	using	the	activity	series	of	metals	
• REDOX	reactions	
• Collision	theory/factors	affecting	reaction	rate	
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• Mole	conversions	
• Percent	composition	
• Percent	error	
• Empirical	formulas	
• Molecular	formulas	
• Stoichiometry	
• Limiting	reagents,	excess	reagents,	and	percent	yield	
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• Identifying	Brønsted-Lowry	acids,	bases,	conjugate	acids,	and	conjugate	bases	
• pH/pOH	calculations	
• Strong	acids	and	bases	
• Neutralization	reactions	
• Titration	calculations	



Reference	Materials	
	

Polyatomic	Ions	

NH4
+1	 Ammonium	

CO3
-2	 Carbonate	

ClO3
-1	 Chlorate	

SO4
-2	 Sulfate	

C2H3O2
-1	 Acetate	

OH-1	 Hydroxide	

CN-1	 Cyanide	

PO4
-3	 Phosphate	

NO3
-1	 Nitrate	

HCO3
-1	 Bicarbonate	

ClO4
-1	 Perchlorate	

MnO4
-1	 Permanganate	

CrO4
-2	 Chromate	

NO2
-1	 Nitrite	

Cr2O7
-2	 Dichromate	

ClO2
-1	 Chlorite	

	

	
	
	
	
	
	



SOLUBILITY	TABLE	
	 Ions	 Solubility	
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Alkali	metals,	NH4
+,	NO3

-,	ClO3
-,	

ClO4
-,	C2H3O2

-,	HCO3
-	

Always	soluble	

Halogens	 Soluble	EXCEPT	with	Ag,	Pb,	Hg,	Cu+1	

SO4
-2	 Soluble	EXCEPT	with	Ca,	Sr,	Ba,	Pb	
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O-2,	OH-	 Insoluble	EXCEPT	with	Ba,	Ca,	Sr,	and	alkali	

metals	

CO3
-2,	PO4

-3,	S-2,	SO3
-2,	C2O4

-2,	CrO4
-

2	

Insoluble	EXCEPT	with	alkali	metals	and	NH4
+	

*HALOGENS	=	F,	Cl,	Br,	I,	At,	
*ALKALI	METALS	=	Li,	Na,	K,	Rb,	Cs,	Fr	
	
	
ACTIVITY	SERIES:	

	
	

RULES	FOR	ASSIGNING	OXIDATION	
NUMBERS:	

1. The	oxidation	number	of	a	
monatomic	ion	is	equal	to	its	ionic	
charge.	For	example,	the	oxidation	
number	of	bromide	is	-1	and	the	
oxidation	number	of	calcium	is	+2.	

2. The	oxidation	number	of	hydrogen	
in	a	compound	is	+1.	

3. The	oxidation	number	of	oxygen	in	
a	compound	is	-2,	except	for	in	
compounds	with	the	more	
electronegative	fluorine,	where	it	is	
positive.	

4. The	oxidation	number	of	an	atom	in	
uncombined	(elemental)	form	is	
zero.	For	example,	the	oxidation	
number	of	potassium	atoms	in	
potassium	metal	(K)	or	of	the	
nitrogen	atoms	in	nitrogen	gas	(N2)	
is	zero.	

5. For	any	neutral	compound,	the	sum	
of	the	oxidation	numbers	of	the	
atoms	in	the	compound	must	equal	
zero.	

6. For	a	polyatomic	ion,	the	sum	of	


